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Dyck D , TALs .
. TAL ,
$\mathrm{R}$ $\mathrm{L}=yield(\mathrm{R}\cap \mathrm{D})$ .
2
$N$ , $N_{+}$
. $W$ , $W^{*}$
$W$ , $\lambda$ .
, $W^{+}=W^{\cdot}-\dagger\lambda$ } . $\emptyset$ .
2.1
$D\subseteq N_{+}$
. $d\epsilon D$ , $d’$ $d$
, $d’\epsilon D$ , $d\cdot i\in D$
, $i\in N_{+},$ $1\leq i\leq i$ , $d\cdot j\in D$ .
$D$ , $\lambda$ .
, $D$ $d$ , $i$ , $d\cdot i\in D$
$d\cdot i$ $d$ , $d$ $d\cdot i$ ,
. $d\iota$ $d_{2}$
path$(d_{1},d_{2})$ path$(d_{1},d_{2})=\{d\in$ D|d2 $d$




, $\Psi$ . $r:\Psiarrow N$
. $\Psi$ $a$ , $r(a)$ $a$
. , $n\in N_{+}$ , $\Psi_{n}=r^{-1}(n)$ .
, $X$




, $(\Psi, r)$ $h$
. $\Psi$
, $\Psi$ $a$ , $r(a)=0$
, $r(a)\geq 1$ $1\leq h(a)\leq r(a)$ . $\Psi$
$a$ , $h(a)$ $h(a)$
$a$ .
$(\Psi, r)$
$\Psi$ , $(\Psi, r,h)$
$\Psi$ . , $\Psi$
.
$\Psi$ $\alpha$ : $Darrow\Psi$ . $\alpha$
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$D_{a}$ , $\alpha(d)$ $d$ .
, $\alpha$ $\Psi$ , $d$ D
, $d\cdot h(\alpha(d))$ $d$ .
$\Psi$ $\alpha,\beta,$ $D_{\alpha}$ $d,$ $l\in N_{+}^{*}$ ,
2 .. $\alpha/d=\{(d’.a)|d’\in N_{+},(d\cdot d’,a)\in\alpha\}$. $\alpha(darrow\beta)=\{(d’,a)|(d’, a)\in\alpha,d$ d’





. $a$ spine spine$(\alpha)$
. , spine(\alpha )
footnMe , $fl(\alpha)$ .
sPine$(a)$ $d_{0},d_{1},$ $\cdots,$ $d_{l}$ .
a( )\alpha (dl) $\alpha(d_{l})$ spine
.
$\alpha$ $d$ $\deg_{\alpha}(d)$ ,
deg\alpha ( $=$’ $\max\{i\in N_{+}|d\cdot i\in D_{\alpha}\}$ .
$\deg_{a}(d)$ $d$ .
$\alpha$ $\Psi$ . $D_{\alpha}$ $d$
$\deg_{\alpha}(d)=r(a(d))$ , , $d\neq fi(a)$
$a(d)\neq x$ $\alpha$ , $\Psi$
$\Psi^{T}$ $\Psi^{T}=$ {\alpha |\alpha \Psi









yield : $\Psi^{T}arrow\Psi$. .
$D_{\alpha}=\{\lambda\},$ $a(\lambda)\neq\epsilon$ yield$(a)=\alpha(\lambda)$ . $D_{\alpha}=$
{ $\lambda),$ $\alpha(\lambda)=\epsilon$ yield$(a)=\lambda$ . $D_{\alpha}\neq\{\lambda\}$
yield$(\alpha)=yield(a/1)yield(\alpha/2)\cdots yield(a/r(\alpha(\lambda)))$
$a,\beta\in\Psi^{T}$ , $\beta$ $\alpha$ $\alpha[\beta]$
, $\alpha\psi$] $=\{(d,a)\in\alpha|a\neq x\}\cup\{(d’\cdot d,a)|(d’, x)\epsilon$
$a,$ $(d,a)\in\beta\}$ .
2.2 Spine
Spine , [3] ,
TALs –





Spine 4 Gs $=$
(v, \Delta ,P,s) . , r r $=\Gamma 0\cup\Gamma_{1},\Gamma\cap\Delta=$
$\emptyset$ ,
. \Delta




$\mathrm{G}=(\Gamma,\Delta, P,S)$ Spine . $\mathrm{G}$ $d$
$\pi\in P$ 1 $\Rightarrow \mathrm{G}\mathrm{r}$ ,
$(\Gamma\cup\Delta)^{T}$ , $\pi=\emptyset\iotaarrow\phi_{2}$
. $\alpha\in(\Gamma\cup\Delta)^{T}$ $\beta\in(\Gamma\cup\Delta)^{T}$
, $\psi\in(\Gamma\cup\Delta)^{T}$ , $\alpha/d=\phi_{1}[\psi],$ $\beta=$
$\alpha(darrow\phi_{2}[\psi])$ , $\alpha\Rightarrow\beta \mathrm{G}\pi$
. , $\mathrm{G}$ $\pi$ ,
. $n\geq 0$ $\mathrm{G}$ $\pi\iota\pi_{\mathit{2}}\cdots\pi_{n}\in P^{\cdot}$
$\mathrm{n}$ $\pi_{\mathrm{I}}\pi\iota\cdots\pi_{n}\supset_{\mathrm{G}}$ , $(\Gamma\cup\Delta)^{T}$
, . $\alpha,\beta\in(\Gamma\cup\Delta)^{T}$
$\delta_{0},\delta_{1},$ $\cdots,\delta_{n}\in(\Gamma\cup\Delta)^{T}$ , $\alpha=\delta_{0}\Rightarrow\pi_{1}\mathrm{G}$
$\delta_{1},\delta_{1}\Rightarrow\delta_{2},$$\cdots,\delta_{n-1}\Rightarrow\delta_{n}\pi_{2}\pi_{1}\mathrm{G}\mathrm{G}=\beta$ ,
$\alpha=_{\mathrm{G}}\beta\pi_{1}\pi_{l}\cdots\pi_{n}$ . .
$\Rightarrow n$ . $\mathrm{n}$
$\Rightarrow$ , .
Gs $=$ ($\Gamma,\Delta$ , P. $S$ ) Spine . $T\langle \mathrm{G}_{\mathrm{S}})=$
$\dagger\alpha\in\Delta^{T}|S\Rightarrow\alpha\}*$ Gs $\mathrm{S}\mathrm{p}\mathrm{i}\mathrm{I}\mathrm{r}$
$L(\mathrm{G}_{\mathrm{S}})=\{w\in\underline{\Delta}\text{ }1\exists\alpha\in\Delta^{T},S\Rightarrow a.yield(\alpha)=$
$w\}$ Gs Spine .
Spine $\mathrm{G}_{1}$ . G2 , $T(\mathrm{G}_{1})=T(\mathrm{G}_{2})$
, $\mathrm{G}_{1}$ G2 . $L(\mathrm{G}_{1})=$
$L(\mathrm{G}_{2})$ , $\mathrm{G}_{1}$ G2
.
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$2S$ Spine Gs $=(\Gamma,\Sigma, P,S)$
, Gs
.
1. $Aarrow a,$ $A\in\Gamma_{0\prime}a\in$
2. $Aarrow BC,$ $A,$ $C\in\Gamma_{0},$ $B\in\Gamma_{1}$
3. $B_{1}xarrow B_{2}B_{3^{X}},$ $B_{1},$ $B_{\mathit{2}},$ $B_{3}\in\Gamma_{1}$
5. $Bxarrow\theta xA,$ $A\in\Gamma_{0},$ $B\in\Gamma_{1}$



















31 $S\not\in\Omega$ . $(\Omega\cup\{S\})^{T}$ $(\Omega\cup\{S\})^{T}$


















3.2 $(\Omega\cup\{S\})^{T}$ $\approx$ 1
, .
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. $\alpha,\beta\in(\Omega\cup\{S\})^{T}$ . $\alpha\approx\beta$
, $\alpha/d=\phi_{1}[\psi]$ , $\phi_{1}\sim\phi_{\mathit{2}},$ $\beta=a(darrow\phi_{2}[\psi])$
D $d$ $\Omega\cup\{S|$
$\phi_{1},\phi_{2},$ $\psi$ , .
33 $(\Omega\cup\{S\})^{T}$ $n$ ,
V\searrow .
$\bullet$ $\alpha,\beta\in(\Omega\cup\{S\})^{T},$ $n$ , $i$ $n$
. $\alpha^{n}\approx\beta$ ,




. (2) (3) 1
. (4) (5) ,
$\delta$ , spine$(\delta)$
$\delta’$
, $\delta’$ spine$(\delta)$ $\tau$ $\theta$
. , (4), $\langle$5)
.
34 Dyck $D$ .
$\bullet \mathrm{D}=\{\alpha\in\Omega^{T}|\alpha\approx. S\}$
















Spine $\mathrm{G}=(\Gamma, \Delta, P_{1}\cup P_{\mathit{2}}, S)$
Spine $\mathrm{G}’=(\Gamma,\Delta,P_{1}\cup P_{\mathit{2}}’,S)$ .
, $P_{1}$
, $P_{2}$
























32 Dyck $D$ IAL$ .
( ) $\mathrm{D}$ Spine GD Go $=$
$(\{S\},\Omega.P_{\mathrm{D}},S)$ . , $P_{\mathrm{D}}=\{\alphaarrow$
$\beta\beta\sim\alpha\}$ . Spine GD D
.
4 TALs






4.1 $\delta_{0},\delta_{1},$ $\cdots,$ $\delta_{n}\in(\Gamma\cup\Omega)^{T},$ $n\geq 0$ .
Spine Gs $=(\Gamma.\Omega, P,S)$ $\delta 0\pi\iota\pi_{2\Rightarrow}\ldots\pi\delta_{n}$
, .
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, $0\leq i\leq n$ , $\delta_{i}\Rightarrow\delta_{i+\iota}\pi_{l}$ $d$ 1
.
$\bullet$ $d$ $d’$ ,
1. $d’$ $d”$ $d’$ , $d$
$\delta_{i}/d’’\in\Omega^{T}$
2. $d’$ .
4.1 (2) , OI derivaton ([71)
, TAL
$([3],[7])$ . , [11
, 4.1 .






41 $IAL$ , $\mathrm{R}$
, $\mathrm{L}=yield(\mathrm{R}\cap \mathrm{D})$ .
( ) , Spine
$\mathrm{G}_{\mathrm{S}}$ $=$ ( $\{C_{1},C_{2},$ $\cdots.C_{l}\},\Sigma$ , Ps, $C_{1}$ )
GR $=(\{S\},\Omega,P_{\mathrm{R}},S)$ . , 8
$\Omega^{T}\mathrm{x}(\Omega\cup\{S\})^{T}$ ,
$P_{\mathrm{R}}=\{g(\pi)|\pi\in P_{\mathrm{S}}\}$ .. $g(C_{i}arrow a)=Sarrow\overline{e}^{i}\overline{f}a$
$\bullet$ $g(C_{i}arrow C_{j}C_{k})=Sarrow\overline{e}^{i}\overline{f}fe^{k}fe^{j}S$. $g(C_{i^{\chi}}arrow\tau C_{j}x)=Sarrow\overline{e}^{i}\overline{f}\tau fe^{j}SS$. $g(C_{i}xarrow\theta xC_{j})=Sarrow\overline{e}^{i}\overline{f}\theta Sfe^{j}S$. $g(C_{i}xarrow C_{j}C_{k}x)=Sarrow\overline{e}^{i}\tilde{f}fe^{k}fe^{j}S$
, $n\geq 0$ ,
$w,u,v$ , 2
.





2. $C_{i}x\Rightarrow\beta,$ $yield\langle\beta$)$\pi_{1}\pi_{2}\pi_{n}\mathrm{c}_{\mathrm{s}}=uxv$ $\beta(x)\in\Sigma^{\gamma’}$
$S\Rightarrow g(\pi_{1})g(\pi_{2})\cdots g(\pi_{n})$
$\mathrm{G}_{\mathrm{R}}$




( ) (1) $0$
. 1 $C_{i}arrow a,a\in\Sigma$
1 .
$S\Rightarrow\alpha=a\mathrm{G}_{8}\pi,$ $w=yield(\alpha)=a$ . , $P_{\mathrm{R}}$
, $Sarrow\overline{e}^{i}\overline{f}a\in P_{\mathrm{R}}$ . $S\epsilon_{\mathrm{G}_{\mathrm{R}}}\langle\Rightarrow\overline{e}^{i}fa=\gamma n)$
$fe^{i}\gamma\approx \mathrm{r}S,$ $yield(\mathit{7})=a=w$ $\gamma\in\Omega^{T}$
, . 2,3
.




. Ci $\mathrm{G}\mathrm{s}\mathrm{G}_{8}\mathrm{G}_{*}\Rightarrow C_{j}C_{k}\Rightarrow\beta_{1}[C_{k}1^{\hslash}=^{\mathrm{z}\cdots-*}\pi_{\mathrm{l}}\pi_{2}n_{3}\cdots\pi_{n},1’\cdot’$

















$\gamma_{1}\in\Omega^{T}$ . – , $\pi_{1}\in P_{\mathrm{S}}$
$P_{\mathrm{R}}$ , $g(\pi_{1})=Sarrow\overline{e}^{i}\overline{f}fe^{k}fe^{j}S\in P_{\mathrm{R}}$
. , $S\Rightarrow\dot{d}\overline{f}fe^{k}fe^{j}S\Rightarrow\epsilon_{\mathrm{G}_{\mathrm{R}}\mathrm{G}_{\mathrm{R}}}^{(\hslash\downarrow)_{-}}\epsilon \mathrm{t}\pi_{2})_{S}(\pi_{3}\rangle\cdots \mathrm{g}(\pi)$
$\overline{e}^{i}\overline{f}fe^{k}fe^{j}\delta_{1}[S]\mathrm{g}\langle\pi_{\mathrm{r}*\iota})g(\pi.)\cdots \mathrm{g}(\pi_{*}\rangle\Rightarrow \mathrm{G}_{\mathrm{R}^{+2}}\overline{e}^{i}\overline{f}flfe^{j}\delta_{1}[\mathit{7}\iota 1=\gamma$,
$fe^{i}\gamma=f\dot{d}\overline{e}^{i}\overline{f}fdfd\delta_{1}[\gamma_{1}]\approx fe^{k}f\epsilon^{j}\delta_{1}[\gamma_{1}]\approx fe^{k}\gamma_{1}\approx$
$S,$ $yield(\gamma)=yield(\overline{e}^{i}\overline{f}fe^{k}fe^{j}\delta_{1}[\gamma_{1}])=uw’v=w\text{ }$
$\gamma\in\Omega^{T}$ . , .
(2) $n>1$ .
$u,$ $v$ $C_{i}x^{\pi\iota_{\mathrm{G}_{8}}^{\pi_{2}\cdots\pi_{*}}}\Rightarrow\beta,$ $uxv=yield(\beta)$
$\beta(x)\in\Sigma^{l’}$ . $\pi_{1}$
$C_{i}xarrow\tau C_{j}x,$ $C_{i^{X}}arrow\theta xC_{j\prime}C_{i^{X}}arrow C_{j}C_{k^{X}}$ 3
.
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$\pi_{1}=C_{i}xarrow\tau C_{j}x$ $\pi_{1}=C_{i}xarrow\theta xC_{j}$





$C_{i}x\Rightarrow \mathrm{G}_{\mathrm{S}}\pi_{1}\tau C_{j}x\pi_{2}\pi_{3,\Rightarrow}\ldots\pi_{n}\mathrm{G}\mathrm{s}\tau\alpha_{1}x=\beta$ .
.
(2) $0$, 1
, $\alpha_{1}\in\Sigma^{T}$ $C_{j}\pi_{\sim}’\pi_{3\Rightarrow}\ldots\pi_{n}\mathrm{G}_{\mathrm{S}}\alpha_{1},$ $yield(a_{1})=u$ (1) n $>1$ . $\Sigma_{0}$ $w$
, $v=\lambda,$ $yield\mathrm{t}\beta$) $=uxv$ . , $Sg(\pi_{1})g(\pi_{2})\cdots g\langle\pi_{n}$
)
$\Rightarrow\gamma,$ $fe^{i}\gamma\approx S,$$yield(\gamma)=*w$




$S,yield(\gamma_{1})=v$ $\gamma_{1}\in\Omega^{T}$ . $-$ $g(\pi_{1})l\mathrm{h}$ , $Sarrow\overline{e}^{i}\overline{f}\tau fe^{j}SS$ , $Sarrow\overline{e}^{i}\overline{f}\theta Sfe^{j}S$ . $Sarrow$
$\pi_{1}\in Ps$ $P_{\mathrm{R}}$ , $g(\pi_{1})=$ $\overline{e}^{i}\overline{f}fe^{k}fe^{j}S$ . ,
$Sarrow\overline{e}^{i}\overline{f}\theta Sfe^{j}S$ $P_{S}$ ; $S\mathrm{g}(\pi_{1})\Rightarrow \mathrm{G}_{\mathrm{R}}$ $Sarrow\overline{e}^{i}\overline{f}fe^{k}f\epsilon^{j}S$
$?.\overline{f}\theta Sfe^{\dot{\text{ }}}S\epsilon(\pi_{2})_{\mathit{8}}(\pi’)\cdots g\{n_{*}\rangle$
$\overline{e}^{i}\overline{f}\theta Sfe^{j}\gamma_{1}=\delta[S],$ $fe^{i}\delta=$
. $g(\pi_{l})=Sarrow\overline{e}^{l}\overline{f}\text{ }e^{j}SS$
$.\Rightarrow \mathrm{G}_{\mathrm{R}}$ . , $S\Rightarrow\gamma_{1}.f\dot{d}\gamma_{1}\approx Se\mathrm{t}\pi_{2})_{l}(\pi_{3})\cdots g(\pi_{n})*$







$\gamma_{2}\in\Omega^{T}$ , $S^{g\langle n_{\mathfrak{l}})}\Rightarrow\overline{e}^{i}\overline{f}\tau fe^{j}SS\mathrm{c}_{\mathrm{R}}g(\pi_{2}\rangle g(\pi_{3})\cdot \mathrm{g}\langle\pi)\Rightarrow\cdot$
.
$\delta(x)\in\Omega^{T}$ . , $\pi_{1}=C_{i}arrow\tau C_{j}x$
. $\overline{e}^{i}\overline{f}\tau fe^{j}\gamma\iota Ss1\pi_{\iota \mathrm{t}}\rangle g(\pi_{+2})\cdots \mathrm{g}\langle\pi_{*})\Rightarrow\overline{e}^{i}\overline{f}\tau f\dot{d}_{\mathit{7}\iota \mathit{7}2}=\gamma,$ $f\dot{d}\gamma=$
, $\pi_{1}=C_{i}xarrow C_{j}C_{k}x$ . $fe^{i-}\dot{d}\overline{f}\tau fe^{j}\gamma\iota\gamma_{2}\approx\tau fe^{j}\gamma\iota\gamma_{2}\approx\tau S\gamma_{2}\approx\gamma_{\mathit{2}}\approx S$ .
, $c_{i}x_{\mathrm{e}_{\mathrm{s}}\mathrm{e}_{8}}^{\pi_{1}\pi_{2}n_{3}\cdots n}\Rightarrow c_{j}c_{k^{\chi\Rightarrow\beta_{1}[C_{k^{X}}1^{\pi}}}\cdot \mathrm{t}1\supset^{\mathrm{t}2}\beta_{1}w_{2}$ ]$n_{\mathrm{G}_{\mathrm{S}}}\cdots\pi=$ , $\gamma_{2}$ $S$ $P_{S},$ $P_{\mathrm{R}}$
$\beta$ . , $1<nt<n$ , $\beta_{1}(x)\in\Sigma^{T}$ , $1<h<l$ $\phi\in\Omega^{T}$
$C_{j}x\Rightarrow’\beta_{1}\pi \mathrm{z}n_{\mathrm{G}_{\mathrm{S}}}\cdots n$ , $\beta_{2}(x)\in\Sigma^{T}\mathfrak{l}\mathrm{h}C_{k}x\Rightarrow.\beta_{2}n’|\pi_{l}\mathrm{z}\cdots \mathrm{r}_{*}\mathrm{G}\mathrm{s}$ $\mathit{7}2=$ f\mbox{\boldmath $\phi$} . , $\sim$ $\approx$
. , $yield\langle\beta_{1})=u_{1}xv_{1},$ $yield(\beta_{\mathit{2}})=u_{2}xv_{2}$ $\gamma_{2}$
$S$ . ,
$\gamma_{2}$
$\approx*S$ . ,, yield$(\beta)=u_{1}u_{2}xv_{2}v_{1}=uxv$.
$g(n_{2})g(\pi_{3})\cdots e(\pi_{*})$ . , $g(\pi_{1})=Sarrow\overline{e}^{i}\overline{f}\tau fe^{j}SS$
. , , $S$
$\Rightarrow \mathrm{G}_{\mathrm{R}}$
. , $g(\pi_{1})=Sarrow\overline{e}^{i}\overline{f}\tau fe^{j}SS$ ,
$\delta_{1}[S],fe^{j}\delta_{1}$ $\approx$ $x,yield(\delta_{1}\rangle$ $=$ $u_{1}xv_{1}$
$g(\pi_{1}\rangle$ $=Sarrow\overline{e}^{i}\overline{f}\theta Sfe^{j}S$ , (2)
$\delta_{1}(x)\in\Omega^{T}$ , $c_{\kappa x\Rightarrow}\pi_{l1}\pi_{n1}2\cdots-\mathrm{G}_{\mathrm{S}}\beta_{2}Sg(\pi_{n+}\cdot)g(\pi_{n*2 ’\Rightarrow})\cdots \mathrm{g}(\pi_{*})\mathrm{G}_{\mathrm{R}}$ .
$\delta_{2}[S].fe^{k}\delta_{2}\approx x,yieu(\delta_{2})=u_{2^{X\mathcal{V}}2}$ $\delta_{2}(x)\in$
, $g(\pi_{1})$ $=$ $S$ $arrow$ $\overline{e}^{i}\overline{f}fe^{k}fe^{j}S$
$\Omega^{T}$ . – . $\pi_{1}\in p_{S}$ $P_{\mathrm{R}}$ . ,
$e\mathrm{t}\pi_{\mathrm{l})}$ $\mathrm{g}\langle\pi_{2})_{S}(\pi_{3}\rangle\cdots r1\pi.)$
, $g(\pi_{1})=Sarrow\overline{e}^{i}\overline{f}fe^{k}fe^{j}S\in P_{\mathrm{R}}$ $\mathrm{G}\mathrm{r}\Rightarrow$ $\Rightarrow \mathrm{c}_{n}$. $S$ $\overline{e}^{i}ffe^{k}fe^{j}S$





$\overline{e}^{i}\overline{f}fe^{k}fe^{j}\delta_{1}[\delta_{\mathit{2}}[S]]=$ , $\delta_{1}(x)$ $\in$ $\Omega^{T}$ , $S$
$\epsilon \mathrm{t}\pi_{2}$ )
$s_{\mathrm{G}_{\mathrm{R}}}(\pi_{3}\rangle_{S}\langle\pi_{*})\Rightarrow\cdot\cdot\delta_{1}[S]$,




$\approx$ $x,$ $yield(\delta)$ $=yield(\overline{e}^{i}\overline{f}fe^{k}fe^{j}\delta_{1}[\delta_{2}])$ $=$




, $\pi_{1}=C_{i}xarrow C_{j}C_{k^{X}}$ . yieu$(\delta_{1})=u_{1}xv_{1},yield(\gamma_{1})=w’$ , $w=u_{1}w’v_{1}$
, . .
( ) (1) $0$ , , $C_{j}x$ $\pi:\pi_{3\Rightarrow}\ldots\pi \mathrm{G}_{8}$ $\beta_{1}$ ,







$\overline{f}a=\gamma$ . , $\pi\iota=C_{i}-\rangle$ . $r(C_{k})=0$
$\overline{e}\overline{f}a,$ $a\in \mathrm{a}_{\mathit{0}},\neq x,$ $fe^{i}\gamma\approx S,$ $yield(\gamma)=a=w\text{ }-i^{-}$ . $r(C_{k})=0$ $P_{\mathrm{R}}$
. , $g(\pi_{1})\in P_{\mathrm{R}}$ $P_{\mathrm{R}}$ , $\pi_{1}=$ Ci $arrow C_{j}C_{k}\in P_{S}$ . ,
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$C_{i}$ $\Rightarrow C_{j}C\Rightarrow\beta_{1}[C_{k}1\Rightarrow\beta_{1}[\alpha_{1}]=\alpha \mathrm{e}_{\mathrm{s}}{}^{\mathrm{t}}\mathrm{c}_{\mathrm{s}}\mathrm{c}_{\mathrm{s}}\pi_{i}\pi_{2}\pi_{3}\cdots\pi_{m}\pi_{m+1}\pi_{n*2}\cdots\pi_{n}$
\alpha \epsilon \Sigma T , yield$(\alpha)=yield\langle\beta_{1}[\alpha_{1}])=$
$uyield(\alpha_{1})v=uw’v=w$ . .
(2) $n>1$ .
$u,$ $v$ , $Sg(\hslash 1)_{\mathit{8}}(\pi_{2})\cdots g(\pi_{\hslash})\Rightarrow \mathrm{Q}_{\mathrm{R}}\delta[S],$ $\delta\approx lx$ ,
yield$(\delta)=uxv$ $\delta\in\Omega^{T}$
. . $g(\pi_{1})=Sarrow e^{i}f\tau fe^{k}SS$
, $\mathit{8}(\pi_{1})=Sarrow e^{i}f\theta Sfe^{k}S$ , $g(\pi_{1})=$
$Sarrow e^{i}ffe^{k}fe^{j}S$ 3 .
$g(\pi_{1})=Sarrow e^{i}f\tau fe^{k}SS$ , , $Sg(\pi_{1})\Rightarrow \mathrm{G}_{\mathrm{R}}$
$?\overline{f}\tau fe^{j}SS\iota(\pi_{2})g(\pi_{3})\cdots \mathrm{g}(\pi_{\hslash})\Rightarrow\overline{e}^{i}\overline{f}\tau fe^{j}\gamma\iota S\mathrm{G}_{\mathrm{R}}=\delta[S]$ $$
. , $71\in\Omega^{T}$ , $S^{\mathrm{g}\langle\pi_{2})_{S}(\pi_{3})\cdots g(\pi_{n})}\gamma\iota$ ,
$\Rightarrow \mathrm{G}_{\mathrm{R}}$
$fe^{j}\gamma_{1}\approx S,$ $yield(\gamma_{1})=u$ .
, $v=\lambda$ . , ,
$C_{j}\pi_{2}n_{3\Rightarrow}\ldots\pi_{*}\mathrm{e}_{\mathrm{s}}\alpha\iota,$
$fe^{j}\alpha_{1}\approx S,$ $yield(\alpha_{1})=u$
$\alpha\iota\in\Sigma^{T}$ . , $P_{\mathrm{R}}$ ,
$\pi\iota$





$uxv$ . , $g(\pi_{1})=Sarrow e^{i}f\tau fe^{k}SS$




, $g(\pi_{1})=Sarrow e^{i}fe^{k}e^{j}S$ .










$\delta\iota[S],$ $fe^{j}\delta_{1}\approx X$ , $\delta_{\mathit{2}}\in$
$g(\pi_{nr\mathrm{I}}\rangle_{\mathit{8}}(\pi_{n\prime 2})\cdots g\langle\pi_{*})$
$\Rightarrow \mathrm{G}_{\mathrm{R}}$




, ,. $C_{j}x\Rightarrow \mathrm{G}_{S}\beta_{1,\mathcal{Y}}aald(\beta_{1})=$










$\beta_{1}[\beta_{\mathit{2}}]=\beta \text{ }\backslash \text{ }$
, yield$(\beta)=yield(\beta_{1}[\beta_{2}])=ll_{1\mathcal{Y}^{ield\langle\beta_{\mathit{2}})v_{1}}}=$
$\iota\iota_{1}u_{2}xv_{\mathit{2}}v\iota=uxv$ $\beta\in\Sigma^{T}$





, $\mathrm{R}$ yield$(\mathrm{R}\cap \mathrm{D})$ TAL
. 42 ,
TALs , $\mathrm{D}$ Dyck $\mathrm{R}$
.
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